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JAPAN NATURAL GAS STANDARD 13A

COMPONENT SPECIFICATION
METHANE ( CH,) Min. (MOLE %) 86.0
ETHANE ( C,Hg) Max. (MOLE %) 100
PROPANE ( C4Hg) Max. (MOLE %) 6.0
BUTANE ( C4H;q) Max. (MOLE %) 40
?;;E)RZ+GBI?§CO+COZ ) Max. (MOLE %) 1.0 approx.
SULPHER Max. (mg/Nm?’) 10.0

(REFERENCE ONLY)
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CNG LPG DIESEL
Jasnamseie b 5-15% 2-9.5% 0.6-7.5%
(FLAMMABILITY LIMIT) rastSmnmluanmea | vasdSunaluaimea | wsstsunmluannme
guniida L

650 °C 480 °C 250 °C
(IGNITION TEMP.)
draudoulaniads 36,722 BTUIL

35,947 BTU/Kg 25,380 BTU/L

(CALORIFIC VALUE avg) (high speed diesel)

(REFERENCE PTT WEB.)
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1. CNG (Compressed Natural Gas)
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2. LNG (Liquefied Natural Gas)
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3. ANG (Absorbed Natural Gas)

()] a ~ o o o A 9/0/ I~ a o 1
mcniﬁiﬁmﬂmzmﬂumﬁﬁms@@mum%iiwm @auﬁmmummﬁmag

Co-organized by:

THAILAND
& A Reed Tradex | °

anigugnugun



20-21 June 2013

- BITEC

s UMMI T ; 4 | Bangkok - Thailand
— ISU2u

o a ] 6
| 3"]] LUUNIIWN ﬁ"\"ﬁﬁ%’i&‘ﬁ'l ﬂNﬂim%Lﬂ%Bﬂ ﬂ%@la 13

1. Dedicated NGV
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2. DDF ( Diesel Dual Fuel )
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40% in Russia and Iran, distributed over many countries.

47.57

Unit: Trillion m3

048
L e—

Jnited Kingdo

0.01

S —
rinidad and Tobago

exico

[Source; BP Statistical Review2 2005] “""293'3"‘1

Co-organized by:

THAILAND
C/Jiw'fmg A Reed Tradex |

angugnusumn



'_ 20-21 June

2013

- BITEC

SUMMIT i )\ Bangkok - Thailand

“Moving Towards Global Green Automotive Industry” > Isuzu

About 13.2 million vehicles operating all over the world.
7%
>>A V.

190.%

Truck and Bus Passenger car
{MDSHD) nd LCV
/ @ Co-organized by:

[Source ; Gas Yehicle Report July 2011] % IETAO'ML(;\TRIE
SZ~unsnure  EYReed Tradex

angugnusumn

8



20 21 June 2013

- BITEC

SUMMIT i )\ Bangkok - Thailand

“Moving Towards Global Green Automotive Industry” > Isuzu

Highly increased in Middle East and Asia ( 07=>" 11). ‘

10540
9711% 5635%
Truck and Bus Passenger car
2182% [J ) {(MD/HD} and LCV

[Source ; Gas “ehicle Report Feb. 2007 f July 2011]
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Bl Worldwide, CNG fuel prices are lower than Diesel/Gasoline.

—> Isuzu has released the NGV in the Thai market from 2009, and will further actively expand
the market development.

0.70 054

081 057

"o 00 00 053 042

Tapan’s CHG price is 045 0.34 0.66 0.35

high in the world. D:I
» Peru
Chile

CNG price compared CNG price compared
with Diezel Fuel with Gasoline
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1. Gas Mixer Wuszuunia I us19dszuadl a.a 1996

2. Multi Point Injection ( MPI) HumaluTlatagaiannlugietszunaila.e

2005 audsilagiiu
[_oaswixer ] [ wer ]

BUS (LV2,LV8,LR)
6HF1

TRUCK (FORWARD)

TRUCK (N-SERIES) 4HV1

MODEL vear | 1996 | 1997 2005 | 2006 | 2007 ~
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COMMON CRANK ANGLE
CHAMBER SENSOR
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BHA1 (CNG)
....... 6 HH 1 =5 [DIESEL)

6HH1-S B6HA1
(DIESEL) (CNG)
Compression Ratio 18.5 12.0
Max. Power KW (PS) / rpm| 154.5 (210) / 2850 140 (190) / 2800
Max. Torque N-m (Kg-m) / rpm] 539.4 (55) /1700 608 (62) /1400

Co-organized by:
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1384 Gas Mixer tJunan wadnUszuianainunualnlsann Sensor @19 9NN AT
Gas Mixer tNONIAAMTNLIBET LAZFIBNFUNLANICTNNUNNITZVDILATDITIN
ninuaulalgudin

o o Al & < A Fa A = A a A A
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CQI = [2)] % tdl ] 1 = = % 1

(Sub Fuel) Tadamamdnnrianiitinled aruaumidadionsas Ecu

= o 1 [ v . A - 1 1 Y -

VT UUUSURI MK AN R L@ (Self learning) T99zUSUANFIRNIN ARV FUNL

ANANNTDWVRINNT (Carolific Value)
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INJECTOR

THROTLLE WALVE

SUB FUEL
INJECTOR
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[ PERFORMANCE COMPARE ]

6HK-TCN 6HF1-TCN
(DIESEL) (CNG MPI) 6HAL
goq" (CNG MIXER)
<2O
TORQUE TORQUE
TORQUE
&
s
Q &
S
Q
ENGINE SPEED (rpm) ENGINE SPEED (rpm)
ENGINE SPEED (rpm)
6HK1-TCN 6HF1-TCN 6HA1
(DIESEL) (CNG MPI) (CNG MIXER )
Turbo WITH WITH WITH OUT
Compression Ratio 17.5 11.3 12.0
Max. Power KW (PS) / rpm] 177 (240) / 2400 162 (220) / 2400 140 (190) / 2800
Max. Torque N-m (Kg-m) / rpm] 706 (72)/ 1450 735 (75) / 1400 608 (62) /1400

Co-organized by:
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WSgunguLAIaIgne Gas Mixer nuU MPI

FUEL EMISSION ggﬁgﬁl? POWER Maintenance
CONSUMPTION LEVEL GAS CALORIE Cost
SYSTEM
P © © © 'O O
Multi
Point VERY VERY VERY GOOD GOOD
Injection GOOD GOOD GOOD

(Euro-3 to 4)

VENTURI O JAN JAN A A

(Gas Mixer)
GOOD POOR POOR POOR POOR

(FOR EURO3)
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AN ULANGIIATIWBNANIISIZHINLAIDILWE CNG LLaL DIESEL

DIESEL LEVEL

7 b i IBdE

NOx CO HC PM VR TUNIWIE LR IMIEUan
ludaslaems (FELFULL)
Taidte (FET 40 Kmihr)
fayallIouiisunIndaves ISUZU ludszimadiu [ et 1

-Lﬂ”%a\‘] gua CNG Un136aas 3 WAY CATALYTIC CONVERTER
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Route 522 Route 129

Crwverall running distance krm 51,352 43 153
Percentage Ya 5 46

1 rouwnd trip running distance krmi'trip [ L
Crdinary road krri 55 38
Express way krm 23 8%) 300 11%)
Running distance per day krri‘day] 2B0 272
Max. round trip per day Riound tripy 4 4
Average speed krmi'h 30 32
Max speed km'h 110 105
Passenger persoiny ai [t
GVW tor| 17.7 17.2

=
JULLIRNINGRAVUYU TN 1 T
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B 50330uen2 1Y NIV H DN NI UILID

1. Startability Very good level
2. Accerelation Good level
3. Startability on slope Good level

B aan1IsulUaaLsaln QGI@ EILAA N E

Fuel Cost Save

1.58 km/kg
Lva %
5.38 baht/km EURO II
DIESEL
Lv4
CNG-MPI

U VU GAS 3191 8.50 baht/Kg
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N 33&]31’]’]0@0@@@87’1’]5@%5)’]% 1039

240 Km ( ANINIRNATBIAITD 920 L )

Nanagau LA NI D BN UIND laN I LT aIRNaIVBILATDI U WG LAZE S IINIT
AU R DI TALNRIINNNANIINAROU LATIT Le sl a8 aa AL AN TN RALD
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aUnIntnannazll Widume (Receptacle) , DALMY (CNG Tank) , MAIRIN

. 6 | v -V 6 1 dl dll 1
(Manual Cylinder Valve) , qﬂﬂimﬂiua@ﬂﬂ&l@u (Pressure Regulator)LLaz’nmm\'lsmﬁlth]ﬂL%aw@a
A8V AU
ﬁ”ﬂsﬁazgmawmuﬁaLam'*ﬂ”ﬂvl,ﬂl,ﬁuvlﬂuﬁaLﬁuﬁ"ﬁsﬁﬁmmﬁu 20 MPa #RI3INUUILYNAG
o A & | o ) A
ursaunadnsaldiuaaussauiamdiinias

NIHALANAMULFWI 8V RITE LUV oM an o [ Aa NI Mg 1970137 Aneln
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BIFIDIERNTZLUNS NN ADASLDI86 Ll A3 aNLI8NI1 Excess Flow Valve 11890 Lu l#mnes

mulunssa lvasantninan

a 6V =)

Lﬁﬂl,ﬁ@ﬂifﬁvl,wv[‘ﬁﬁ qm%nmaamsﬁmu 110 °C Fuse 32tUa3271N19%La Iz Elﬁv'lﬁljﬂﬂﬂi?j

q
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3 WAY CATALYTIC CONVERTER
8 qvlﬁaﬂé?a 3 WAY CATALYTIC CONVERTER %amw atnolundaninleide (Silencer)

NUIN CNG ‘}’lﬂéuﬁﬂﬂﬂ‘ﬂ’]ﬂiﬁ'ﬂd’]%Lﬁﬂﬂ’)UﬂﬁJﬁJﬂﬁﬂ

%7 [~ Q ¢§/ 3 £
3 WAY CATALYTIC 928N bt I IRNT901 ﬂm:gmﬂﬁaumﬂms Platinum (Pt) ,
:§ o aAaAa 0/ A dl 1 v
Palladium (Pd) LL&% Rhodium (Rh) sﬁaazmﬂgmmﬂﬂaLammummhﬂ

1.Yhd7n38n Oxidation : CO + O, — CO,

HC + 0, — H,0

2. N7 N381 Reduction : NO, — O, — N,
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~Image of action priorities

Energy
problems

Urhan air pollution Glohal warming Energy security

Urban
environment

Priority

2000 2010 2020? 2030?

CO2 Emission Comparison

Further improvement of CNG vehicles is to be achieved with focus
on good exhaust emissions performance, including CO2 (carbon dioxide)

CO2 Emission ‘

emission, and future energy supply.

Diesel 1

CNG 0.87

Co-organized by:
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Product Outline of Isuzu’s CNG Vehicles
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Isuzu Motors has deployed NGV as shown below.
Isuzu’s NGV sales share is more than 70% in Japan. Busses
Light Duty Trucks

LT/LV

" F l | =ir

6HF1-TCS

180KW (245PS)/2200rpm (Net)
883N m (90kg m)/1400rpm (Net)

Medium Duty Trucks
F*R

4HV1

96k'W (130PS)/3200rpm (Net)
353N m (36kg - m)/1400tpm (Net)

6HF1-TCN
162kW (220 PS)/2400rpm (Net)
735N 1 (75kg: /1 400tpm (Net)

Co-organized by:

THAILAND
G %% paRoed Tradex | ™
anuugnugun SR ee raaex
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Fuel Tank : 300L Fuel Tank : 186L
(Cargo Truck) (Garbage Truck )

Frameside 150L x 2 (Type1) Frameside 93L x 2 (Type1) GFHEO(A2—0vD

@ =5thtaR
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ISUZU FORWARD CNG In Japan

MD Truck F series (GVIVI:8000kg-14500kg)

[FORWARD-CNG |

CNG TANK CNG Receptacle
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HD Bus LV series (Seat 32442) MD Bus LR series (Seat 28+30)

[ERGA-CNG] [ERGA mio-CNG |

. v BRl = mmm N

"y ST T

Fuel Tank : 750L Fuel Tank : 450L

|— Rooftop 150L x 5 (Type 3) I— Rooftop 150L x 3 (Type3)

THAILAND
%mmﬁ'ﬁ A Reed Tradex | =
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N Series CNG & F Series CNG 1n Australia

LD Truck N series (GVM: 4500kg-7000kg)  MD Truck F series (GVM:12000kg-14000kg)

NLR200/NPR300 -CNG FSR700/FSR800 -CNG

(LT @
A -
4 24 o
2 N
b " _ n
"' Iy

Fuel Tank : 300L Fuel Tank : 300L
(N-Series) (F-Series)

I_{ Frameside 150L x 2 (Type1) L Frameside 150L x 2 (Type3)
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ISUZU FTR — CNG In Thailand

MD Truck F series (GVIVI:15000kg)

[FTR-CNG |

20-21 June 2013

- BITEC
Bangkok - Thailand

Fuel Tank : 560L
(FTR)

Frameside 140L x 4 (Type1)

)
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ISUZU FVM - CNG 1n Thailand

MD Truck F series (GVIVI:25000kg)

[FVM-CNG |

Fuel Tank : 740L
(FVM)

Frameside 140L x 4 +90L x2(Type1)
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ISUZU GVR - CNG In Thailand

Tructer F series (GCIV:35000kg)

[GVR-CNG|

Fuel Tank : 700L

(GVR)

"y, Cabback 140 Lx 4 + Frameside 140L x 1(Type1)
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Thank You

Co-organized by:

THAILAND
6’(*&‘% A Reed Tradex

angugnusumn

40



